TLR4 is required for the obesity-induced pancreatic beta cell dysfunction.
Obesity is an important inducing factor for type 2 diabetes. However, the mechanism underlying high-fat-(HF) diet-induced obesity in pancreatic beta cell dysfunction is still unclear. Toll-like receptor-4 (TLR4) is a key mediator of innate immunity. To investigate the effects of TLR4 in obesity-induced pancreatic beta cell dysfunction, we used male diabetic (db/db), obese (ob/ob) mice, TLR4-wild type (WT), and TLR4-knockout mice that were fed with normal diet or HF diet for 24 weeks. Immunostaining of TLR4 and TLR4 mRNA level in pancreatic islet were assessed. The results from biological characteristics, glucose tolerance test, insulin tolerance test, and insulin release test showed that the function of pancreatic islet was impaired in HF-fed TLR4 WT mice, but was protected in HF-fed TLR4 deficient (TLR4(-/-)) mice. By electron microscope detection, we observed that beta cell insulin secretory vesicles increased in HF-fed TLR4 WT mice. Ultrastructure of beta cell in HF-fed TLR4(-/-) mice was similar to that in normal chow diet-fed TLR4 WT mice. Then, glucose-stimulated insulin secretion assay by using primary pancreatic islet showed that the secretion function of pancreatic islet in HF-fed TLR4(-/-) mice was better than that in HF-fed TLR4 WT mice. Furthermore, in HF-fed TLR4(-/-) mice, the mRNA levels of IL-6, TNF-α, and MCP-1 genes in pancreatic islet were significantly lower than those in HF-fed TLR4 WT mice. Consistent with the change in gene expression, HF-fed TLR4 WT mice but not HF-fed TLR4(-/-) mice exhibited macrophage invasion in pancreatic island. Taken together, our data indicated that HF diet-induced obesity can stimulate the up-regulation of TLR4 locating on the surface of pancreatic beta cell, and subsequently lead to the recruitment of macrophage into pancreatic islet, which finally results in pancreatic beta cell dysfunction. This process is a possible mechanism involved in obesity-induced pancreatic beta cell dysfunction.